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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the internal pressure check technique and equipments of a hermetically 

sealed enclosure by which restoration seal was carried out, such as potable water. 

[0002] 

[Description of the Prior Art] Some methods of using that the amount of pushing and reaction force of a container drum 
are in a correlation in the specific domain with container internal pressure as an internal pressure detection means of the 
container which it filled up with potable water etc. and was sealed and in which elastic deformation is possible, passing 
the test section which has a spacing slightly narrower than the outer diameter for a container, measuring the reaction 
force at that time conventionally, and detecting container internal pressure are proposed. 

[0003] By the case where a hermetically sealed enclosure is a can as one in it, since the error of the outer diameter of a 
can is covered, push in the same part of**** in the different amount of pushing, and it carries out a variation rate 
locally. Reaction force to that displacement [ each ] is ************ed, the reaction force difference in the amount of 
pushing which is different from this measured value is calculated, the method which converts the reaction force 
difference into can internal pressure, and detects can internal pressure is proposed by JP,63-15538,B, and the schema is 
explained below. 

[0004] The drawin g 5 and the drawin g 6 show the internal pressure detection equipment of the hermetically sealed 
enclosure of the above-mentioned conventional technique, drawing 5 is a plan and drawing 6 is a cross section. 
[0005] In this conventional example, the reaction force type internal pressure detection which asks for internal pressure 
with the reaction force to the variation rate of the can when pushing in **** for can internal pressure, and the displaced 
type internal pressure detection which detects can internal pressure by measuring the variation rate of the lid center 
section by can internal pressure are combined. A reaction force type is the low pressure section, and a displaced type 
uses having the resolution as which the high pressure section is sufficient, and enables it to detect the abnormalities in 
pressurization, and poor seal by the large pressure range. 

[0006] This equipment is formed along with the transfer conveyor 2 which transports a can 1, and it is arranged so that 
it may transport, without side face round-head belts [ which are can shellside side hold belts / two pairs of ] 3 for 
rotation prevention, 3', 4, and 4 M s pinching a can 1, and making it rotate along with a conveyer 2. 
[0007] There is the 2nd tin drum pushing means which becomes a reaction force test section from the 1st tin drum 
pushing means which consists of a fixed roll 5 which is a holddown member, and a measurement roll 6 which is a 
movable member, and the measurement roll 9 which is the fixed roll 8 and movable member which are a holddown 
member along a can migration way, and it is arranged. 

[0008] The spacing of the fixed roll of each aforementioned **** pushing means and a measurement roll is more 
slightly [ than the outer diameter of **** ] narrow, and the roll spacing of the 1st tin drum pushing means and the roll 
spacing of the 2nd tin drum pushing means are slightly different. 

[0009] Among drawing, it is the load cell which is the load detector of the 1st fixed and the 2nd tin drum pushing 
means, the displacement rods 3 1 and 32 of this load cell are connected [ method / of a migration road side ] by the edge 
of rods 33 and 34 in which the measurement roll was attached, respectively, and 7 and 10 detect a load in case a 
measurement roll is pushed back with the reaction force to the variation rate of the can at the time of a can passing a 
test section by this load cell. 

[0010] 1 1 is a displacement gage for detecting the variation rate of a can top, and has adopted the usual RF 
electromagnetic-induction loss type displacement gage. This displacement gage 1 1 is formed on the upper can 
migration way center line of a conveyer 2, is the timing of the can position transducer 1 5 and 1 5', detects the variation 
rate of the lid center section to the seam band upper limb of the periphery section of a can top, and is converting the 
amount of the said displacement into can internal pressure. 
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[001 1] the graph which drawing 7 makes a parameter can internal pressure in a seal can, and shows the relation of the 
amount of pushing and reaction force of **** - it is - this graph can internal pressure lkg/cm2 2kg/cm2, 
3kg/cm2, and 4kg/cm2 It is the graph which measured and asked for the reaction force to the variation rate of canning 
at the time of changing the amount of pushing and pushing in canning for every canning. 

[0012] The amount of pushing of **** and the reaction force received from **** are in a proportionality mostly like 
illustration, and if the amount of pushing increases, in proportion to it, reaction force will become high, so that clearly 
from this graph. As for this proportionality, an inclination increases as can internal pressure becomes high. Therefore, if 
the amount of pushing is changed for the same part of****, it asks for each reaction force and the difference is 
converted into internal pressure, even if a manufacture error is in ****, the measurement error by the manufacture error 
is offset and can measure exact internal pressure. 

[0013] Drawin g 8 is the graph which processes the graph of drawing 7 and was obtained and which shows the relation 
of reaction force-internal pressure, and is for asking for internal pressure from the reaction force difference at the time 
of pushing in 1mm with the reaction force at the time of pushing in **** 0.5mm. 
[0014] 

[Problem(s) to be Solved by the Invention] by the way, in the above conventional hermetically-sealed-enclosure 
internal pressure methods of detection When it is necessary to measure the reaction force difference over the variation 
rate of a container beforehand each time, and to calculate and place internal pressure and when the modality of 
hermetically sealed enclosure changes and it carries out total inspection of the hermetically-sealed-enclosure internal 
pressure of a production line since the pushing operation to an inspected container must be performed by a unit of 2 
times, internal pressure must be calculated from the value of the both each time and the comparison with default value 
must be carried out - a facility -- complicated ~ high there is fault used as a price thing 

[0015] Moreover, since it is difficult to correspond to change of the variation in the board thickness of the container for 
every production lot, the temperature of a contents, periphery environmental temperature, etc. quickly, there is fault out 
of which a measurement error tends to come. 

[0016] this invention aims at offering the internal pressure check technique and its equipment of the new hermetically 

sealed enclosure which canceled each fault point describing above. 

[0017] 

[Means for Solving the Problem] As a configuration for attaining the aforementioned purpose, the internal pressure 
check technique of the hermetically sealed enclosure of this invention The inspected hermetically sealed enclosure 
containing potable water etc. and the dummy container of the empty of the same quality of the material as the 
hermetically sealed enclosure and the gestalt are prepared. While the position where the aforementioned hermetically 
sealed enclosure containing potable water etc. was decided is made to apply and transform external force into the grade 
which does not cause a permanent deformation and the deformation and external force are measured Changing the 
internal pressure of the dummy container of the aforementioned empty, external force is made to apply and transform 
into the same relative position as the aforementioned hermetically sealed enclosure of an empty dummy container, the 
deformation and external force are measured, and it is characterized by presuming the pressure of a hermetically sealed 
enclosure with the pressure of a dummy container when deformation and external force are in agreement. 
[0018] Moreover, while the reaction force of this hermetically sealed enclosure at that time is measured in addition to 
the position where the hermetically sealed enclosure was decided in the deformation of the grade which replaces with 
the external force in the above and does not cause a permanent deformation It is also effective to presume the pressure 
of a hermetically sealed enclosure with the pressure of this dummy container when applying to a dummy container the 
same deformation as the deformation added to the hermetically sealed enclosure at the same relative position as a 
hermetically sealed enclosure, changing the internal pressure of the aforementioned dummy container, measuring the 
reaction force at that time, and being in agreement with the reaction force of the aforementioned hermetically sealed 
enclosure. 

[0019] Moreover, in each check technique of the claim 1 or two term, it is also desirable to make temperature of a 
dummy container the same as that of the temperature of a hermetically sealed enclosure, or to put in the liquid 
contained by the hermetically sealed enclosure and the liquid of the amount of said in a dummy container, and to aim at 
enhancement in the accuracy of measurement. 

[0020] As a configuration of the internal pressure test stand of this invention for enforcing the internal pressure check 
technique of the hermetically sealed enclosure of the above-mentioned this invention While the external force means 
and external force measurement means which are made to transform this container into the grade which does not cause 
a permanent deformation, and the measurement means of the deformation are prepared in the position where the 
hermetically sealed enclosure containing potable water etc. was decided The external force means and the external 
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force measurement means of preparing the dummy container of the empty which can apply the air pressure of arbitrary 
strength with the same quality-of-the-m ate rial gestalt as the aforementioned hermetically sealed enclosure, and 
applying external force to the same position as the aforementioned hermetically sealed enclosure of this dummy 
container, It is desirable to provide a pressure display means to detect the pressure of a dummy container when the 
deformation and external force of the measurement means of the deformation, a pressurization means by which the air 
pressure of arbitrary strength can be applied in this dummy container, and a hermetically sealed enclosure and a 
dummy container are in agreement. 

[0021] Moreover, the internal pressure test stand of the hermetically sealed enclosure possessing a pressure-survey 
means to detect with the internal pressure of a dummy container when the reaction force when giving fixed deformation 
to a reaction force measurement means to measure a deformation means to replace with a means to apply the external 
force in the above, and to apply fixed deformation, and the reaction force at that time, a pressurization means to apply 
the air pressure of arbitrary strength to a dummy container, and a dummy container and a hermetically sealed enclosure 
becomes equal is also desirable. 

[0022] Furthermore, as a continuity internal pressure test stand of a hermetically sealed enclosure, it is put on the 
vertical sense on a conveyance conveyer, and sets to the test stand which carries out total inspection of the internal 
pressure of the hermetically sealed enclosure containing potable water which opens a spacing and is sent. A container 
guide means to guide the side face of one of the two of a hermetically sealed enclosure in the aforementioned conveyer 
and this speed said orientation that there is no horizontal deflection in the advance orientation, The presser-foot belt 
which shifts while it is installed in the opposite side of the aforementioned container guide means to the 
aforementioned conveyer and the side face of the aforementioned hermetically sealed enclosure is pushed in the 
aforementioned conveyer and this speed said orientation in the direction of the aforementioned container guide means, 
A shell-diameter measurement means to measure the shell diameter of the hermetically sealed enclosure put on the 
operation section of the aforementioned container guide means and the aforementioned presser-foot belt, The roller 
which is similarly installed in the operation section of the aforementioned container guide means and the 
aforementioned presser-foot belt, projects to the grade from which a hermetically sealed enclosure does not start a 
permanent deformation in the position where the drum section of a hermetically sealed enclosure was decided, and 
pushes a hermetically sealed enclosure and which rotates freely horizontally, The hermetically-sealed-enclosure 
internal pressure conitinuous measurement device which consisted of a roller susceptor which supports the rotation axis 
of this roller and was attached in the holddown member through the welding-pressure measurement means, The 
reference-pressure dummy container device constituted by the temperature-control machine which adjusts the 
temperature of ****** sent into the dummy container of the empty which can apply a pressure, passing the air of the 
same quality-of-the-material gestalt as the aforementioned hermetically sealed enclosure, and this, When hermetically- 
sealed-enclosure internal pressure and dummy container internal pressure are compared and calculated and there is no 
hermetically-sealed-enclosure internal pressure in an allowable-pressure domain, it is effective to constitute from a 
controller which it is ordered so that a signal may be taken out and a poor hermetically sealed enclosure may be 
eliminated. 
[0023] 

[Function] According to the internal pressure check technique of the hermetically sealed enclosure of this invention 
constituted as mentioned above The inspected hermetically sealed enclosure containing potable water etc. and the 
dummy container of the empty of the same quality of the material as the hermetically sealed enclosure and the gestalt 
are prepared, to both same relative position The external force of the same strength as the grade which does not cause a 
permanent deformation is made to apply and transform, the internal pressure of an empty dummy container is changed, 
and the internal pressure of an inspected hermetically sealed enclosure is presumed with an air pressure when the 
deformation becomes the same value as the deformation of an inspected hermetically sealed enclosure. 
[0024] And since the accuracy of measurement is raised in this case, the liquid which makes temperature of a dummy 
container the same as that of the temperature of a hermetically sealed enclosure, or was contained by the hermetically 
sealed enclosure in the dummy container, and the liquid of the amount of said can also be put in. 
[0025] Moreover, according to the continuity internal pressure test stand of the hermetically sealed enclosure of this 
invention, it is put on the vertical sense on a conveyance conveyer, and the hermetically sealed enclosure containing 
potable water which opens a spacing and is sent presses down with a container guide means, is inserted into a belt, and 
is sent in the aforementioned conveyer and this speed said orientation. 

[0026] And a shell diameter is first measured by the shell-diameter measurement means, and, as for a hermetically 
sealed enclosure, the signal is sent to a controller. 

[0027] Next, with the roller which rotates freely at an aforementioned horizontal, the position where the drum section 
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of a hermetically sealed enclosure was decided is pushed on the grade which does not cause a permanent deformation, a 
welding-pressure measurement means detects the reaction force which the aforementioned roller at this time receives, 
and the signal is sent to a controller. 

[0028] After the air adjusted to the same temperature as a hermetically sealed enclosure was passed by the dummy 
container of the empty of the same quality of the material as the aforementioned hermetically sealed enclosure, and the 
gestalt and the pressure has been adjusted to it by the convention internal pressure of a hermetically sealed enclosure on 
the other hand Record the correlation of a variation rate on a controller and it is placed, the roller welding pressure 
when being pushed on the same position as the above-mentioned hermetically sealed enclosure with an isomorphism- 
like push roller, and a container drum - When the amount of displacement of the shell diameter according [ push and ] 
to a roller deduced from this numeric value and the above-mentioned hermetically-sealed-enclosure shell diameter in 
the controller and the reaction force which the aforementioned roller receives are measured and there is no 
hermetically-sealed-enclosure internal pressure in an allowable-pressure domain, a signal is taken out and a poor 
hermetically sealed enclosure is eliminated. 
[0029] 

[Example] Drawing explains the method of detection of the internal pressure of the can containing potable water etc. 
which applied this invention below and which is sealed, and the example of the equipment. 
[0030] Drawing 1 is outline explanatory drawing of the hermetically-sealed-enclosure internal pressure detection 
equipment concerning the 1st example of this invention, and 1 is the can which was put on the standing ways 65 and 
with which potable water entering which is an inspected container was sealed in drawing 1 . 

[0031] The press bar 52 and the press ram 55 are external force meanses which make the grade which does not cause a 
permanent deformation deform into the position where this can 1 was decided, and 54 is a load cell which detects 
reaction force F produced in the shellside side of a can 1 corresponding to the external force. 
[0032] Variation rate XB of a can 1 It is detected through the arm 53 attached in the press bar 52 by the amount 
detection sensor 57 of displacement. 

[0033] 51 is the dummy can which extracted the mesosomia, with the lid of the same empty can 1 of the quality-of-the- 

material gestalt as the sealed can 1 put on the standing ways 65, i.e., a can, carried out, and was emptied. 

[0034] The covering device of the dummy can 51 is equipped with compressed-air intake, and it enables it to have 

applied arbitrary pressures with the pneumatic-pressure regulator 59 and the pressure gage 60. 

[0035] The press bar 52 and the press ram 55 whose dummy can 51 is also an external force means to add external 

force F of the same strength to the same position as the inspected can 1, and its deformation XA The amount detection 

sensor 57 of displacement to measure is formed. 

[0036] It is an operation display unit, and reaction force F of a can 1 and the dummy can 51 is sent as a signal of a load 
cell 54, the signal of the internal pressure of the amount XB of displacement of a can 1 and the dummy can 51, XA, and 
the dummy can 51 is sent to this operation display unit 58, and 58 is displayed on it. 

[0037] If an operation of this example equipment is explained, both same position is made to add and transform into the 
inspected can 1 containing potable water etc., and the dummy can 51 external force F of the same strength as the grade 
which does not cause a permanent deformation, the internal pressure of an empty dummy container is changed, and it is 
the deformation XA of the dummy can 51. Deformation XB of an inspected can The internal pressure of an inspected 
hermetically sealed enclosure is presumed with the air pressure when becoming the same value. 
[0038] In this case, before applying external force F to the dummy can 51, dummy can internal pressure is somewhat 
more highly set up and placed from the internal pressure presumed, and a reduction of influence in container 
deformation and a decrement of the measuring time can be aimed at by taking the procedure of doubling the amount of 
displacement of both can, lowering a pneumatic pressure. 

[0039] Drawing 2 explains the 2nd example which next applied this invention, this example of the 1st aforementioned 
example and the configuration is the same except for the following. (Therefore, the notation and the name are the same 
as that of drawing 1 .) 

[0040] In this example, the dummy can 51 and the seal can 1 are stood, and in order to receive each can, while 
lengthwise carrier member 65a is prepared in a standing ways 65, the additional installation of the thermostat 90 for 
making temperature of the dummy can 51 the same as that of the temperature of the seal can 1, and raising the accuracy 
of measurement is carried out. 

[0041] Moreover, in the case of this example, external force meanses, such as the press bar 52 and the press ram 55, are 
horizontally arranged to each cans 1 and 51, and they are constituted so that it may press from the superficies of a can. 
[0042] the deformation XA =XB same when an operation of this example equipment is explained below as the grade 
which does not cause a permanent deformation in both same position with the inspected seal can 1 containing potable 
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water etc, and the dummy can 51 adding -- reaction force FA from the dummy can 51 at that time Reaction force FB 
from the inspected hermetically sealed enclosure 1 The internal pressure of the dummy can 51 is changed so that it may 
become equal, and it is FA =FB. With the internal pressure of the dummy can 51 when becoming, the internal pressure 
of the inspected hermetically sealed enclosure 1 is presumed, without damaging a container. 

[0043] The temperature of this thermostat 90 is adjusted here and the accuracy of measurement improves by making 
the temperature of the dummy can 1 in agreement [ approximate or ] with the temperature of the inspected hermetically 
sealed enclosure 1. 

[0044] By furthermore paying the water or the drink of the same amount as the drink which goes into the inspected 
hermetically sealed enclosure 1 into the dummy can 51, the accuracy of measurement improves further. 
[0045] Next, drawing 3 and the drawing 4 explain the example applied to the internal pressure total inspection of the 
same sealing can containing potable water as the above as an example of the continuity internal pressure test stand of 
the hermetically sealed enclosure of this invention. 

[0046] the drawing 3 and the drawing 4 should pass a restoration machine and can ****** (can top **** machine) - 
while the sent seal can containing potable water 1 is placed by the vertical sense on the conveyance conveyer 66, opens 
a spacing and is transported in the orientation of the large arrow head, it is the plan and cross section of a test stand 
which carry out total inspection of the internal pressure 

[0047] In these drawings, although a standing ways 81 is formed beside a conveyer 66, a drive roll 67, and the free roll 
68 and the tension roll 69 which are driven by the motor 83 to a standing ways 81 are attached free [ rotation ] and the 
belt 70 is wrapped around the slot of the upper and lower sides of each roll, the periphery side of rolls 67 and 68 is 
slightly projected from the periphery of a belt 70. The rolls 67 and 68 and the belt 70 of this etc. are a container guide 
means to guide the side face of one of the two of a can 1 in a conveyer 66 and this speed said orientation that there is no 
horizontal deflection in the advance orientation. 

[0048] The presser-foot belt 74 which shifts while pushing the side face of a can 1 on the opposite side of rolls 67 and 
68 and the belt 70 in a conveyer 66 and this speed said orientation to a conveyer 66 at the direction of rolls 67 and 68 
and the belt 70 is installed. A belt 74 is wrapped around the drive pulley 71 and the tension pulley 72 which were 
attached in the standing ways 82 free [ rotation ], and is rotated. 73 is a spring which gives tension to a belt 74 through 
a tension pulley 72. 

[0049] The opening distance detection sensor 75 which measures the opening between the drums of the can 1 which it 
is inserted into a belt 74 and the free roll 68, and is passed to a standing ways 82 by non-contact is attached, and the 
shell diameter of a can 1 can be calculated from the dimension which this sensor 75 detected. 

[0050] Similarly the roller susceptor 79 is attached in the standing ways 82 through the load cell 77, and the push roller 
78 with which a can 1 projects and pushes the position where it was decided that the drum section of a can 1 would be 
the rotation axis 80 supported by this roller susceptor 79 on the grade which does not cause a permanent deformation 
and which rotates freely horizontally supports. In addition, the ejection position of this push roller 78 can be adjusted 
using SIMM etc. 

[0051] The press bar 52 and the press ram 55 which are an external force means that the dummy can 51 which sampled 
the mesosomia of the sealed can 1 is placed in contact with a holddown member 65, and mentioned the lower part and 
the side face above in the arbitrary locations distant from the above-mentioned conveyer 66 (setting in the 1st example) 
and to add external force F, and its deformation XA The amount detection sensor 57 of displacement to measure turns 
horizontally, and is formed. 

[0052] It is possible to apply a pressure, passing air with the dummy can 5 1 , a dummy can temperature-control device 
is constituted and the reference- pressure dummy can device consists of the heat-exchange machine 61 (the cooler or 
heater) and the temperature controller 62 which adjust the temperature of the air sent into this, and a flow-regulation 
bulb 63 of the refrigerant which moves by the temperature controller 62, or a heat carrier with the above-mentioned 
external pressure means and the amount measurement sensor of displacement. 59 is the pneumatic-pressure adjustment 
bulb equipped with the flow adjustability. 

[0053] 85 is an operation control display unit which the internal pressure poor can exclusion means 86 is ordered so 
that a signal may be taken out and a poor can may be eliminated, when the internal pressure of a can 1 and the dummy 
can 51 is compared and calculated and there is no can 1 internal pressure in an allowable-pressure domain. 
[0054] In the above, although drawings 3 and 4 explained the configuration of the internal pressure total inspection 
equipment of the sealing can containing potable water, the operation is explained below. 

[0055] It is put on the vertical sense on the conveyance conveyer 66, and the seal can 1 containing potable water which 
opens a spacing and is sent is guided to the free roll 68, the drive roll 67, and the belt 70, is pressed down with these 
rollers and belts 70, is inserted into a belt 74, and is sent in a conveyer 66 and this speed said orientation. 
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[0056] While a can 1 is first pressed down by the belt 74, is backed up by the free roll 68, are inserted and passing, the 
opening between ****s is measured by non-contact by the opening distance detection sensor 75. 
[0057] The spacing of the opening dimension detection sensor 75 and the free roll 68 is set more slightly than the name 
shell diameter of a can 1 widely, and can calculate the shell diameter of a can 1 with the sufficient Yoshinari precision 
from the dimension which this sensor 75 (for example, RF electromagnetic-induction type sensor) detected. A shell- 
diameter measurement signal is sent to the operation control display unit 85. 

[0058] Next, with the push roller 78 which rotates freely horizontally, the position where the drum section of a can ] 
was decided is pushed, a load cell 77 detects the reaction force which the push roller 78 at this time receives, and the 
signal is sent to the operation control display unit 85. 

[0059] After the air adjusted to the same temperature as the seal can 1 was passed by the dummy can 51 and the 
pressure has been adjusted to it by the convention internal pressure of a can 1 on the other hand It is the **** 
displacement XA as welding-pressure F when pushing the same position as a can 1 with the press bar 52. Record a 
correlation (as drawing 7 showed the term of the conventional technical explanation, the variation rate and welding 
pressure of **** are proportional) on the operation control display unit 85, and it is placed, the variation rate of the 
shell diameter deduced from the numeric value of an operation control display unit 85 smell lever, and the above- 
mentioned shell diameter of a can 1 according [ push and ] to a roller 78 -- amount XC Reaction force FC which the 
push roller 78 receives When it compares and there is no internal pressure of a can 1 in an allowable-pressure domain, a 
command signal is taken out to an internal pressure poor can exclusion means, and a poor can is eliminated from on a 
conveyer 66. 

[0060] Although **** explanation was given per example of this invention above, this invention is not limited to these 
examples, and can be variously changed within the limits of this invention technical thought, and, as for them, what ** 
also belongs to the technical domain of this invention. 
[0061] 

[Effect of the Invention] Even if the hermetically-sealed-enclosure internal pressure method of detection and equipment 
of this invention change the modality of hermetically sealed enclosure, by preparing the dummy container of the empty 
of the same hermetically sealed enclosure [ itself], since the variation rate and welding pressure of a container drum 
can be transposed to the pneumatic pressure of the dummy container when making it the same value and hermetically- 
sealed-enclosure internal pressure can be measured directly, they do not need to examine it about various containers 
beforehand, and do not need to carry out a measurement calculation. 

[0062] Moreover, when carrying out total inspection of the hermetically -sealed -enclosure internal pressure of a 
production line, since it ends at once and the comparison data about container internal pressure can also input the 
displacement-push force property model value of a container into a controller immediately using the dummy container 
of the hermetically sealed enclosure [ itself] of a production line, the pushing operation to an inspected container is 
easy to furnish, and serves as a low cost. 

[0063] Moreover, it can correspond also to change of the variation in the board thickness of the container for every 
production lot, the temperature of a contents, periphery environmental temperature, etc. quickly, and a measurement 
error is the parvus. 
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